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FRPSULVHVDZDOOPRXQWHGSHUIRUDWHGVKHHWWKDWDFWVDVDQDEVRUEHUSODWHIRUVRODUUDGLDWLRQ6RODUUDGLDWLRQKHDWVWKH
DEVRUEHUSODWHZKLFKWKHQWUDQVIHUVKHDWWRWKHDLUIORZLQJLQWKHSUR[LPLW\RILWVVXUIDFH7KHDLULVGUDZQWKURXJK
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)LJ 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FOLPDWLF YDULDEOHV DIIHFW WKH HIILFLHQF\ RI 76&V KHQFH NQRZOHGJH RI WKHLU LQIOXHQFH LV HVVHQWLDO IRU V\VWHP
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([SHULPHQWDO UHVHDUFK FDUULHG RXW RQ VPDOOVFDOH SK\VLFDO 76& SURWRW\SHV > @ WHQG WR EH LQKHUHQWO\ QRQ
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&)'
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ZKHQWKHIORZLVODPLQDUDQGWKH5H\QROGVQXPEHULVEHORZDQDV\PSWRWLFERXQGDU\OD\HUHVWDEOLVKHVRYHU
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7KHWKHRU\DQGWKHXQGHUO\LQJDVVXPSWLRQPD\QRWEHUHSUHVHQWDWLYHRIUHDODSSOLFDWLRQVZKHUHVXFWLRQWKURXJKWKH
SHUIRUDWLRQV LVQRQKRPRJHQRXV DQGZKHUH WKHDSSURDFKLQJ IORZ LVQRW ODPLQDUDQG XQLIRUP >@%HFDXVH RI WKH
KRPRJHQRXVIORZDVVXPSWLRQZKLFKFDXVHVDUHSHDWLQJIORZEHKDYLRXUDIWHUWKHVWDUWLQJOHQJWKVRPHH[SHULPHQWDO
VWXGLHVGLGQRWLGHQWLI\WKHQHFHVVLW\WRH[WHQGWKHVL]HRIWKHV\VWHPLQYHVWLJDWHGOHVVWKDQPLQVL]HWRODUJHU




OD\HUGRHVQ¶WJURZ WR WXUEXOHQW IORZDQG WKH WKLFNQHVVRI WKHERXQGDU\ OD\HU UHPDLQVFRQVWDQW'HSHQGLQJRQ WKH
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VXFWLRQUDWHVXUIDFHSRURVLW\DQGXSVWUHDPIORZW\SHWKHDV\PSWRWLFUHJLRQFDQEHHLWKHUODPLQDURUWXUEXOHQW>@
0RIIDWDQG.D\V>@KLJKOLJKWHGWKDWDWXUEXOHQWERXQGDU\OD\HUWUDYHOVWRDV\PSWRWLFODPLQDUERXQGDU\OD\HUIRUD
KRPRJHQRXVVXFWLRQUDWLR ௦ܸ ܷஶ ൐Τ ͲǤͲͲͶ
1XPHULFDODSSURDFKHVWRPRGHOIXOOVFDOH76&V\VWHPVDUHFKDOOHQJLQJEHFDXVHRIWKHGHPDQGLQJFRPSXWDWLRQDO
UHTXLUHPHQWV $V D FRQVHTXHQFH D UDQJH RI VLPSOLILFDWLRQV FRQFHUQLQJ WKH XQGHUO\LQJ SK\VLFV V\VWHP VL]HV DQG




XVHG DV FRPSXWDWLRQDO GRPDLQ DQG WKH UHVXOWV ZHUH YDOLGDWHG ZLWK WKH PHDVXUHPHQWV +RZHYHU UDGLDWLRQ ZDV
H[FOXGHGIURPWKHVLPXODWLRQDQGWKHDSSURDFKLQJIORZZDVVHWWREHSDUDOOHOWRWKHDEVRUEHUSODWH
7KLV UHVHDUFK LQYHVWLJDWHV D VHFWLRQ RI D IXOOVFDOH 76& WDNLQJ DFFRXQW RI ZLQG GLUHFWLRQ DQG D VRODUPRGHO
ZKLFKVLPXODWHVVRODUUDGLDWLRQRQWKHH[WHUQDOVLGHRIWKHDEVRUEHUSODWH7KHVWXG\LVEDVHGRQWKHJHRPHWU\RID
V\VWHP LQVWDOOHG RQ WKH VRXWKIDFHG IDoDGH RI DQ XQRFFXSLHG UHVLGHQWLDO WRZHU DW WKH:KHDWOH\ &DPSXV 2[IRUG
%URRNHV8QLYHUVLW\ ODWLWXGH  ORQJLWXGH 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IHDWXULQJ GLIIHUHQW VXFWLRQ UDWLR %RWK FDVHV VKRZ VLPLODU WUHQGV IRU VXUIDFH WHPSHUDWXUH DQG WHPSHUDWXUH ULVH
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